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Description 

The present invention relates to battery power con- 
servation in a selective call system such as a paging 
system. 

For convenience of description the present inven- 
tion will be described in the context of the CCIR Radio- 
paging Code No. 1 (otherwise known as POCSAG) 
which is described in detail in "The book of the CCIR 
Radiopaging Code No. 1 " published by the Radiopaging 
Code Standards Group (RCSG) and obtainable from 
British Telecom, Radiopaging, London, England. How- 
ever the invention may be applied to systems using oth- 
er digital paging codes. 

As is well known POCSAG has an inherent battery 
power conservation signal format which comprises for 
each new transmission, a preamble of 576 bits, which 
serves to enable a paging receiver to obtain bit synchro- 
nisation, and a plurality of concatenated batches. Each 
batch comprises a synchronisation codeword, which en- 
ables a pager to obtain word synchronisation, and 8 
frames, each comprising 2 codewords. A control device 
in a pager is preprogrammed with the number of the 
frame in which an alert signal comprising the pager's 
identity codeword (RIC) will, when necessary, be trans- 
mitted. Accordingly after achieving bit synchronisation, 
the receiver section of a pager only requires to be ener- 
gised for two periods in each batch, firstly, to receive the 
synchronisation codeword and, secondly, for the dura- 
tion of the pre-designated frame in order to be able to 
receive its RIC, if transmitted. For the time intervals be- 
tween the end of the synchronisation codeword and the 
start of the pre-designated frame, assuming that it is not 
the first frame, and between the end of the pre<lesig- 
nated frame and the end of the batch, the receiving sec- 
tion can be de-energised for a period equivalent to 7 
frames thereby giving a battery saving duty cycle of 1: 
8. A clock included in the control device controls the en- 
ergisation of the receiving section. For pocket size pag- 
ers which are able to hold relatively large capacity bat- 
teries, for example two size AAA batteries, the battery 
power conservation feature of the POCSAG signal for- 
mat enables an acceptable battery life to be achieved. 

However for some special applications, for example 
where a pager is built into a wristwatch, relatively small 
and expensive lithium batteries are used to energise the 
pager Accordingly there is a desire to increase the bat- 
tery economising aspect of the pager if necessary at the 
expense of service. 

Various proposals are known to enhance the con- 
servation of battery power. For example PCT specifica- 
tion WO 90/06634 discloses conserving power during 
the transmission of predetermined signals such as the 
synchronisation codeword. This method requires exam- 
ining the first 8 bits of the 32 bit synchronisation code- 
word as received and if it contains less than two bit er- 
rors, the complete codeword is assumed to have been 
received correctly and the control device switches off 



the receiving section until the pre-designated frame in 
the same batch. Such a method requires resetting the 
clock interval. However if the first 8 bits contain two or 
more bit errors, then the receiving section has to remain 
s energised to receive the entire synchronisation code- 
word and either the remaining 24 bits are checked for 
errors or the entire codeword is checked for errors. 

Another proposal, disclosed in PCT specification 
WO 88/05248. is the creation of what may be termed a 
10 "superbatch" comprising N POCSAG batches, where N 
= 16. In order to be able to identify each batch in a su- 
perbatch, the synchronisation codeword is given an 
identity comprising say a four bit binary word ranging 
from 0 to 15. The synchronisation identity is appended 
IS to the synchronisation codeword. 

The control device in the pager is then prepro- 
grammed to energise the receiving section to receive 
one or more of the N synchronisation codewords in a 
superbatch together with the pre-designated frame in 
20 the associated batch or batches. Thus in the case of say 
a wristwatch pager, the receiving section may be ener- 
gised firstly to receive the synchronisation codeword 
and secondly for the duration of a subsequent frame in 
order to be able to receive its RIC, if transmitted, in one 
2S batch in every 16 batches giving a battery saving duty 
cycle of 1:128. In other applications, more than one 
batch in a superbatch may be used which leads to a cor- 
responding reduction in the battery saving duty cycle. In 
the case of a normal pager which is able to operate in 
30 all the batches it has to receive and decode all the syn- 
chronisation codewords and their identities which 
means that no only has the receiving section to be pow- 
ered up longer in order to receive the additional bits but 
also the option disclosed in WO90/06634 cannot be 
35 used. Furthermore a paging system in which synchro- 
nisation codeword identities are appended to the syn- 
chronisation codeword is not compatible with the normal 
POCSAG system which means that this proposal is not 
transparent to users not wishing to apply the enhanced 
40 battery power conservation technique. 

EP-A3-0319219 discloses a paging system which 
is incompatible with the CCIR Radiopaging Code No 1. 
In the system disclosed time is divided into a succession 
of frames and each frame is divided into M groups. Pag- 
ers are allocated to one of the M groups which means 
that a paging request for a particular pager will only be 
transmitted in that group and no other. The first word in 
each group is a preamble word comprising synchroni- 
sation signals and the group designation signal. In order 
50 to enhance the battery economy for pagers in a selected 
one of the M groups, a specific code word is transmitted 
immediately following the preamble word to instruct 
pagers in that group to power down their receivers for a 
predetermined number (N) of frames. In order to ensure 
55 that a pager receiver is energised during the relevant 
group period that a paging transmitter is transmitting a 
paging signal, the paging signal is repeated (N+1 ) times. 
/Mother method for enhancing battery economy is 
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to only send one paging signal to a particular pager in 
any one frame so that it a pager detects the same paging 
signal with its address at least twice, then it can imme- 
diately de-energise its receiver for the remainder of the 
group period and continuing until the beginning of the 
same group period in the following frame. This specifi- 
cation does not teach how certain members of a group 
can follow one battery current economising protocol 
whilst other members of the same group can simultane- 
ously follow another battery current economising proto- 
col. 

An object of the present invention is to facilitate the 
conservation of battery power by one or more classes 
of users in a selective call system in a manner which is 
substantially transparent to other classes of users. 

According to one aspect of the present invention 
there is provided a method for battery power conserva- 
tion in a selective call receiver of a selective call system 
comprising a base station and a plurality of selective call 
receivers, wherein the base station transmits signals in 
accordance with a signal format including a succession 
of batches, each batch commencing with a synchroni- 
sation codeword followed by a predetermined integer 
number, m, of frames, each frame having a duration cor- 
responding to the transmission of at least one receiver 
identity code, each selective call receiver comprising a 
receiving section and a control section which includes 
means for controlling the energisation of the receiving 
section, characterised in that the base station in every 
1 in N batches, where N is an integer of at least 2, trans- 
mits a predetermined codeword in a preselected one of 
the m frames, and in that at least one of the selective 
call receivers is controlled by its control section to ener- 
gise its receiving section to receive said predetermined 
codeword, said control section in response to receiving 
said predetermined codeword de-energising said re- 
ceiving section for a predetermined period and thereaf- 
ter re-energising said receiving section for a duration 
corresponding to at least one frame in at least one pre- 
determined batch of said N batches. 

According to a second aspect of the present inven- 
tion there is provided a selective call system comprising 
a base station and a plurality of selective call receivers, 
wherein the base station comprises means for format- 
ting signals to be transmitted in accordance with a signal 
format including a succession of batches, each batch 
commencing with a synchronisation codeword followed 
by a predetermined integer number, m, of frames, each 
frame having a duration corresponding to the transmis- 
sion of at least one receiver identity code, and transmit- 
ting means for transmitting the signals so fomnatted. and 
each receiver comprises a receiving section and a con- 
trol section which includes means for controlling the en- 
ergisation of the receiving section, characterised in that 
the base station comprises means for inserting a prede- 
termined codeword in a preselected one of the m 
frames, in every 1 in N batches, where N is an integer 
of at least 2, and in that at least one of the receivers is 



controlled by its control section to energise its receiving 
section to receive said predetermined codeword, said 
control section in response to receiving said predeter- 
mined codeword de-energising said receiving section 
5 for a predetermined period and thereafter re-energising 
said receiving section for a duration corresponding to at 
least one frame in at least one predetermined batch of 
said N batches. 

The method and system in accordance with the 
10 present invention use the predetermined codeword to 
provide a time reference for those receivers, that is pag- 
ers, which are operating a battery power conservation 
regime which has a duty cycle which is greater than that 
which is inherent in the basic signal format of the sys- 
15 tem, for example 1 :8 in the case of POCSAG. The sys- 
tem in accordance with the present invention is trans- 
parent to normal users of the POCSAG system and has 
only marginal effect of those pagers whose identity 
codes (or RICs) are transmitted in the frame, say the 
first frame, of the batch in which the predetermined 
codeword is transmitted by the base station. This is be- 
cause only one in say 16 batches is affected and in the 
affected batch there is still the option of using the second 
codeword of the POCSAG frame to transmit an identity 
code. 

Furthermore, as the synchronisation codeword is 
nornnal to the system and recognisable by all classes of 
users then known techniques, such as that disclosed in 
European Patent 0 118 153 B1, can be used to recover 
batch synchronisation whenever a signal is lost due to 
a deep fade and/or carrier loss. 

Battery power conservation may be enhanced in 
several ways. For example the base station may be con- 
trolled to transmit pager identity codes in an ordered se- 
quence, say decreasing numerical significance, and the 
control section of a pager on determining that a received 
identity code follows its own identity code in the se- 
quence, de-energises its receiving section prior to the 
expiry of its frame. 

In an alternative arrangement the identity codes of 
those receivers operating a particular battery power 
conservation regime may contain a prefix unique to 
those receivers considered as a group and the control 
section of a pager in response to determining that the 
received bits corresponding to the bit positions of a pre- 
fix do not correspond to the prefix contained in its identity 
code, de-energises its receiving section prior to the ex- 
piry of its frame. 

In the event of a group of receivers operating the 
same battery power conservation regime becoming too 
large then a second group may be formed and assigned 
to another batch. 

The method and system in accordance with the 
present invention are flexible to implement because the 
assignment of the pagers to particular frames in one or 
more of the N batches can be done by appropriately pre- 
programming the control section of a pager and loading 
corresponding infonmation Into the base station. Thus a 
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variety of battery power conservation regimes can be 
provided, all of which are transparent to other users of 
the systenn. 

According to a third aspect of the present invention 
there is provided a selective call receiver adapted to re- s 
ceive signals transnnitted in accordance with a signal for- 
mat Including a succession of batches, each batch com- 
mencing with a synchronisation codeword followed by 
a predetermined integer number, m, of frames, each 
frame having a duration corresponding to the transmis- io 
sion of at least one receiver identity code, the receiver 
comprising a receiving section and a control section, 
said control section including means for storing a syn- 
chronisation codeword, the receiver's identity codeword 
(s) and a predetermined codeword, characterised in that is 
the control section has timing means for controlling the 
energisation of the receiving section, in that the control 
section In response to detecting the synchronisation 
codeword causes the timing means to maintain energi- 
sation of the receiving section in order to receive the 2o 
predetermined codeword which is transmitted in a 
preselected one of the m frames, in every 1 in N batches, 
where N is an integer of at least 2, said control section 
In response to detecting the predetermined codeword, 
causing the timing means to control the energisation of 2S 
the receiving section in accordance with a predeter- 
mined battery power conservation regime, whereby in 
response to the control section detecting receipt of said 
predetermined codeword, the receiving section Is de- 
energised until the expiry of a first predetermined time 30 
period after which it is energised for the duration of a 
frame and thereafter it Is de-energised until the expiry 
of a second predetermined period whereat the receiving 
section is energised to receive the synchronisation 
codeword of the batch containing said predetermined 35 
codeword, the sum of said first and second predeter- 
mined periods exceeding the duration of a batch. 

The present invention will now be described, by way 
of example, with reference to the accompanying draw- 
ings, wherein: 40 

Figure 1 is a diagram illustrating a selective call sys- 
tem. 

Figure 2 is a diagram of the POCSAG signal format. 
Figure 3 is a diagram illustrating a superbatch signal 45 
format, 

Figure 4 is a simplified block schematic diagram of 
a pager, and 

Figure 5 is a flow chart illustrating the battery power 
conservation routine. so 

In the drawings the same reference numerals have 
been used to illustrate corresponding features. 

The selective call system shown in Figure 1 com- 
prises a base station 10 which Is equipped with a trans- 55 
mitter 12 and a controller 14 which includes means for 
formatting signals to be transmitted, the signals may 
comprise pager identity codes (RICs) and/or message 
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data. 

A plurality of paging receivers (or pagers) Pi to P4 
are provided. The pagers are able to roam in and out of 
the coverage area of the transmitter 1 2. Each pager PI 
to P4 includes a receiving section 16 tuned to the fre- 
quency of the transmitter 12 and a control section 18 
which controls the energisation of the receiving section 
and the energisation of an alerting device, for example 
an acoustic, visual and/or tactile transducer, In the event 
of the control section identifying the pager's RIC in a 
transmitted message. 

The signal format is POCSAG or CCI R Radiopaging 
Code No. 1 and for the sake of completeness it will be 
described briefly with reference to Figure 2. However for 
full information reference may be made to "The book of 
the CCIR Radiopaging Code No. 1" mentioned in the 
preamble of the specification. The transmissions from 
the base station 10 comprise a series of bursts, each 
burst comprising a preamble 20 of 576 bits which serve 
to enable the pagers PI to P4 achieve bit synchronisa- 
tion, followed by concatenated batches of codewords 
formed by RICs and data messages. For convenience 
of description the transmission of data messages will not 
be described. Each batch 22,24 is arranged identically 
and comprises seventeen 32-blt codewords. The first 
codeword 26 Is a synchronisation codeword which Is 
used by a pager to achieve/maintain word synchronisa- 
tion. The remaining sixteen codewords are paired and 
each of the eight pairs is termed a frame, F1 to F8. Each 
pager is assigned to a particular frame which means that 
its RIC will be transmitted In that frame, say frame F4, 
and no other. Thus as part of the Inherent battery power 
conservation feature of POCSAG, the pager must ener- 
gise its receiving section 16 firstly to be able to receive 
the synchronisation codeword and secondly for the du- 
ration of its frame, in this example F4, but for the duration 
of the other frames, that is F1 to F3 and F5 to F8, the 
receiving section 16 can be de-energised. 

As mentioned in the preamble there are classes of 
pagers, such as wristwatch size pagers, which are pow- 
ered by relatively expensive, low capacity batteries. Ac- 
cordingly in order to extend the battery life, a more eco- 
nomical battery power conservation regime is required. 

Referring to Figure 3, every N, where N is an integer 
of two or more, say 1 6, batches form a superbatch SB1 , 
SB2 and so on. A pager wishing to follow a battery power 
conservation duty cycle of say 1:128, that is 1 frame in 
every 16 batches, is assigned to a particular frame in 
one batch, say frame F4 in the second of the 1 6 batches, 
that is batch 24 in Figure 2. Also this information will be 
stored in the controller 14 (Figure 1) of the base station 
10 which is programmed to operate in accordance with 
the POCSAG format. In order for a pager to know that 
it is correctly synchronised with the superbatch structure 
a predetermined codeword PCW is transmitted by the 
base station as the first codeword in the frame Fl of the 
first batch 22 of each superbatch SB1. SB2 and so on. 

At the beginning of a new transmission from the 
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base station 1 0, the receiving section of a pager oper- 
ating a long duty cycle power conservation regime is en- 
ergised to receive the preamble 20 in order to gain bit 
synchronisation, then the synchronisation codeword 26 
in the first batch 22 and the codeword PCW. thereafter 
it is de-energised for a first predetermined period T1 af- 
ter which the receiving section is energised for the du- 
ration of the frame F4 in the batch 24. Thereafter the 
receiving section is de-energised for a second predeter- 
mined period T2 which terminates substantially at the 
end of the Nth batch 28, whereat the receiving section 
is energised to receive the synchronisation codeword at 
the beginning of the next superbatch SB2 together with 
the predetermined codeword PCW. This cycle contin- 
ues to the end of the transmission. The durations of the 
periods T1 and T2 are stored in the control section of 
the pager, which section also includes a timing means. 

This system is flexible because it can accomodate 
pagers wanting to operate other duty cycles. If the 
number of pagers wanting to operate the same duty cy- 
cle exceeds a value which would impair the perform- 
ance of the system, then any new pagers wanting to op- 
erate that same duty cycle can be assigned to the same 
or a different frame in another batch and the periods T1 
and T2 are set accordingly. In the case of a pager oper- 
ating in accordance with the 1:8 duty cycle inherent in 
POCSAG, it will be energised to receive only the syn- 
chronisation codeword and for the duration of its as- 
signed frame in each batch. There is no requirement for 
such a pager having to receive the predetermined code- 
word PCW. The addition of the codeword PCW to the 
base station transmissions will not affect unduly the per- 
formance of the system because it is transmitted in 1 in 
N batches and it only requires half of a frame, the other 
half being available for the transmission of a RIC. 

Figure 4 is a block schematic diagram of an embod- 
iment of a pager P which is intended to operate a battery 
power saving duty cycle of 1:128. The paging receiver 
P comprises a receiving section 1 6 and a control section 
18. The receiving section 16 can be of any suitable de- 
sign, for example one based on Philips low power digital 
paging receiver IC UAA 2033T or UAA 2050T and the 
control section 18 may be based on the Philips PC A 
5000T decoder. The control section 1 8 is energised con- 
tinuously during the period of use but the receiving sec- 
tion 16 is energised and de-energised by a power con- 
trol circuit 30 which in turn is controlled by a time control 
circuit 32 which includes non-volatile memory means 34 
for storing the on and off periods for the receiving sec- 
tion. A thirty-two stage shift register 36 is coupled to an 
output of the receiving section 16. Outputs of each of 
the stages of the shift register 36 are coupled to a RIC 
detector 38 and to a detector 40 for detecting preamble 
20, the synchronisation codeword 26 and the predeter- 
mined codeword PCW. In the interests of clarity not all 
32 outputs have been shown. A non-volatile store 42 is 
connected to the detector 40. the store 42 stores the 
preamble bit pattern, synchronisation codeword and the 



codeword PCW which are presented as required to the 
detector 40. An output of the detector 40 is connected 
to a pulse generator 44 which produces an output indic- 
ative of the detection of one of the mentioned signals by 
s the detector 40. This output is supplied to the timer con- 
trol circuit 32 which determines in accordance with the 
data stored in its memory means 34 whether power 
should be supplied or not supplied to the receiving sec- 
tion 16. For example on receipt of a signal indicative of 
10 the receipt of the codeword PCW, the time control circuit 
32 signals the power control circuit 30 to interrupt the 
power supply to the receiving section for the period T1 , 
thereafter power is supplied for the required frame pe- 
riod, that is frame F4 in batch 24, after which it is inter- 
'5 rupted for the period T2. 

An address store 46 which stores the RlCs allocat- 
ed to the pager, normally there are 4 RICs, is coupled 
to the address detector 38. An output of the detector 38 
is connected to an alert control circuit 48 which controls 
20 the energisation of one or more transducers, such as an 
acoustic transducer 50. The timing control circuit 32 has 
an output coupled to the address detector 38. If one of 
the pager's RICs is identified then the detector 38 pro- 
duces an output and in response to that output the circuit 
2S 48 causes the transducer 50 to be energised. 

Figure 5 is a simplified flow chart of the superbatch 
battery power conservation method disclosed. The flow 
chart begins with switching on the pager, rectangle 52. 
Then a check is made to see if preamble has been re- 
30 ceived, decision block 54. If it has not been received, N, 
then the process returns to looking for preamble. If it has 
been received, Y, then the process proceeds to decision 
block 56 which relates to "Has the synchronisation code- 
word been detected?" If not, N, then the process reverts 
3S to detecting preamble, otherwise if the synchronisation 
codeword has been received, Y. then the process pro- 
ceeds to decision block 58. The block 58 checks wheth- 
er the predetermined codeword, PCW, has been re- 
ceived, if not, N, the process reverts to block 56, but if 
"^0 it has, Y, then the receiving section 16 is de-energised 
for the period T1, process block 60. Process block 62 
relates to the energisation of the receiving section 1 6 for 
the duration of its assigned frame in the superbatch. 
Process block 64 relates to the de-energisation of the 
^5 receiving section 16 for the period T2. Finally process 
block 66 relates to the energisation of the receiving sec- 
tion 1 6 in order to be able to receive the synchronisation 
codeword at the commencement of the next concate- 
nated superbatch, decision block 56. 
50 In the event of a deep fade or carrier lost situations 
then the pager can adopt any suitable routine for recov- 
ering synchronisation, for example that disclosed in Eu- 
ropean Patent Specification 0 118 153 B1. However in 
recovering synchronisation it is necessary to identify the 
55 predetermined codeword PCW in order to determine the 
beginning of the superbatch and thereby set the time 
control circuit 32 accordingly. 

The time control circuit 32 includes a clock circuit 
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not shown. If more sophisticated battery power regimes 
are adopted, such as those to be described in the fol- 
lowing then the time periods stored in the memory 
means may have to be varied to enhance power con- 
servation, s 

In one refinement, the base station 10 transmits the 
RICs it has for a particular frame in an ordered se- 
quence, for example beginning with the highest RIC and 
decreasing. If the address detector 38 determines from 
the first few bits of an address that it relates to a RIC io 
which would follow after its own RIC in the sequence, it 
can signal the timer control circuit on a line 68 to de- 
energise the receiving section for the remainder of the 
frame. This requires the timer control circuit 32 to in- 
crease the period T2 by the balance of the frame period, is 

If the base station rigorously follows the ordered se- 
quence for the duration of its transmission, the receiving 
section could be de-energised for its entire frame, once 
it has determined that any RICs transmitted will be after 
its position in the sequence. However provision may 20 
have to be provided to cope with emergencies, for ex- 
ample by the predetermined codeword containing a flag 
instructing all pagers to energise their receiving sections 
for the duration of their assigned frames. 

Another refinement comprises assigning a unique 2S 
prefix to the RICs of those pagers wanting to practice 
the same battery power conservation regime. If a pager 
wanting to follow that regime does not detect this prefix 
which is transmitted at the beginning of its assigned 
frame, it de-energises its receiving section 16 immedi- 30 
ately and the duration of the period T2 is modified by the 
addition of the balance of the frame period. 

Neither of these refinements will affect the opera- 
tion of a normal POCSAG pager. 



Claims 

1 . A method for battery power conservation in a selec- 
tive call receiver of a selective call system compris- 40 
ing a base station (10) and a plurality of selective 
call receivers (PI to P4), wherein the base station 
(10) transmits signals in accordance with a signal 
format including a succession of batches 
(22,24.28), each batch commencing with a synchro- 4S 
nisation codeword (26) followed by a predeter- 
mined integer number, m, of frames (F1 to F8). each 
frame having a duration corresponding to the trans- 
mission of at least one receiver identity code, each 
selective call receiver comprising a receiving sec- so 
tion (16) and a control section (18) which includes 
means for controlling the energisation of the receiv- 
ing section, characterised in that the base station in 
every 1 in N batches, where N is an integer of at 
least 2, transmits a predetermined codeword ss 
(PCW) in a preselected one of the m frames, and in 
that at least one of the selective call receivers is 
controlled by its control section (18) to energise its 
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receiving section (16) to receive said predeter- 
mined codeword, said control section in response 
to receiving said predetermined codeword de-ener- 
gising said receiving section (16) for a predeter- 
mined period and thereafter re-energising said re- 
ceiving section for a duration corresponding to at 
least one frame in at least one predetermined batch 
of said N batches. 

2. A method as claimed in claim 1 , characterised in 
that said predetermined codeword (PCW) is trans- 
mitted in the frame (F1) immediately following the 
synchronisation codeword (26) transmitted in a first 
of said N batches. 

3. A method as claimed in claim 1 or 2, characterised 
in that each frame (F1 to F8) has a duration corre- 
sponding to the transmission of at least two receiver 
identity codes, in that the base station (10) transmits 
identity codes in an ordered sequence and in that 
the control section (14) of a receiver in response to 
determining that an identity code being transmitted 
follows the transmission of its own identity code in 
the sequence de-energises its receiving section 
(16) prior to the expiry of its frame. 

4. A method as claimed in claim 1 or 2, characterised 
in that selective call receivers operating different 
battery conservation regimes are assigned to re- 
spective groups, in that the identity codes of the se- 
lective call receivers in each of said groups has a 
prefix which is unique to that group, and in that the 
control section (14) of a selective call receiver (PI 
to P4) in response to determining that the prefix of 
an identity code being transmitted does not corre- 
spond to its group de-energises its receiving section 
prior to the expiry of its frame. 

5. A method as claimed in any of claims 1 to 4, char- 
acterised in that groups of receivers operating the 
same type of battery power conservation regime 
are assigned to different batches. 

6. A selective call system comprising a base station 
(10) and a plurality of selective call receivers (PI to 
P4). wherein the base station (10) comprises 
means (14) for formatting signals to be transmitted 
in accordance with a signal format including a suc- 
cession of batches, each batch commencing with a 
synchronisation codeword (26) followed by a pre- 
determined integer number, m, of frames (F1 to F8), 
each frame having a duration corresponding to the 
transmission of at least one receiver identity code, 
and transmitting means (12) for transmitting the sig- 
nals so formatted, and each receiver (P1 to P4) 
comprises a receiving section (16) and a control 
section (18) which includes means (30) for control- 
ling the energisation of the receiving section (16), 
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characterised in that the base station comprises 
means for inserting a predetermined codeword 
(PCW) in a preselected one of the m frames, in eve- 
ry 1 in N batches, where N is an integer of at least 
2, and in that at least one of the receivers (PI to P4) s 
is controlled by its control section (18) to energise 
its receiving section (16) to receive said predeter- 
mined codeword (PCW). said control section (18) 
in response to receiving said predetermined code- 
word (PCW) de-energising said receiving section io 
(16) tor a predetermined period and thereafter re- 
energising said receiving section (16) for a duration 
corresponding to at least one frame in at least one 
predetermined batch of said N batches. 

75 

7. A selective call receiver adapted to receive signals 
transmitted in accordance with a signal format in- 
cluding a succession of batches (22,24,28), each 
batch commencing with a synchronisation code- 
word (26) followed by a predetermined integer 20 
number, m. of frames (F1 to F8), each frame having 
a duration corresponding to the transmission of at 
least one receiver identity code, the receiver com- 
prising a receiving section (16) and a control section 
(18). said control section (18) including means (42) 
for storing a synchronisation codeword (26), the re- 
ceiver's identity codeword(s) and a predetermined 
codeword (PCW), characterised in that the control 
section(18) has timing means(32) for controlling the 
energisation of the receiving section(16), in that the 
control section(1 8) in response to detecting the syn- 
chronisation codeword(26) causes the timing 
means(32) to maintain energisation of the receiving 
section(16) in order to receive the predetermined 
codeword(PCW) which is transmitted in a prese- 
lected one of the m frames, in every 1 in N batches, 
where N is an integer of at least 2, said control sec- 
tion(1 8) in response to detecting the predetermined 
codeword(PCW). causing the timing means (32) to 
control the energisation of the receiving section(1 6) 
in accordance with a predetermined battery power 
conservation regime, whereby in response to the 
control section detecting receipt of said predeter- 
mined codeword (PCW), the receiving section is de- 
energised until the expiry of a first predetermined 
time period after which it is energised for the dura- 
tion of a frame (F) and thereafter it is de-energised 
until the expiry of a second predetermined period 
whereat the receiving section is energised to re- 
ceive the synchronisation codeword (26) of the 
batch containing said predetermined codeword 
(PCW), the sum of said first and second predeter- 
mined periods exceeding the duration of a batch. 

B. A selective call receiver as claimed in claim 7, for 55 
use in a system in which receiver identity codes of 
receivers assigned to the same frame (F) of the 
same batch are transmitted In an ordered se- 



quence, characterised in that the control section 
(18) comprises means for determining whether a re- 
ceiver identity code as received is after its own as- 
signed receiver identity code in the ordered se- 
quence, and in response to determining that it is. 
the control section de-energises the receiving sec- 
tion prior to the expiry of the frame. 

9. A selective call receiver as claimed in claim 7, for 
use in a system in which receivers which operate a 
particular battery conservation regime are assigned 
receiver identity codes including a prefix unique to 
those receivers, characterised in that the control 
section (18) comprises means for determining the 
presence of said prefix in a received identity code 
and in response to determining that it is absent, the 
control section (18) de-energises the receiving sec- 
tion (16) prior to the expiry of the frame. 



Patentanspruche 

1. Verfahren zur Batterie-Energie-Einsparung bei ei- 
nem Selektlvrufempfanger eines Selektivrufsy- 
2S stems mit einer Basisstation (10) und einer Anzahl 
Selektlvrufempfanger (PI bis P4). wobei die Basis- 
station (10) Signale entsprechend einem Slgnatfor- 
mat mit einer Folge von Satzen (22, 24, 28) uber- 
tragt, wobei jeder Satz mit einem Synchroncode- 
30 wort (26) mit einer nachfolgenden ganzen Anzahl, 
m. Rahmen (F1 bis F8) anfangt. wobei jeder Rah- 
men eine Dauer hat entsprechend der Obertragung 
von wenigstens einem Empfangerkenncode, wobei 
jeder Selektlvrufempfanger einen Empfangsteil 
3S (1 6) und einen Steuerteil (1 8) enthalt. der Mittel auf- 
weist zum Steuern der Einschattung des Empfangs- 
teils. dadurch gekennzeichnet . daBdie Basisstation 
in jedem der N Satze, wobei N eine ganze Zahl von 
wenigstens 2 ist. ein vorbestimmtes Codewort 
40 (PCW) in einem vorselektierten Rahmen von m 
Rahmen ubertragt, und da3 wenigstens einer der 
Selektlvrufempfanger von dem Steuerteil (18) ge- 
steuert wird zum Einschalten des Empfangsteils 
(16) zum Empfangen des genannten vorbestimm- 
ten Codewortes, wobei der genannte Steuerteil in 
Antwort auf den Empfang des genannten vorbe- 
stimmten Codewortes den genannten Empfangsteil 
(16) eine vorbestimmte Perlode lang abschaltet urid 
danach den genannten Empfangsteil eine Zeit ent- 
50 sprechend wenigstens einem Rahmen in wenig- 
stens einem vorbestimmten Satz der genannten N 
Satze wieder einschaltet. 



2. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net . da3 das genannte vorbestimmte Codewort 
(PCW) in dem Rahmen (F1 ) unmittelbar nach dem 
Synch roncodewort (26), das in einem ersten der 
genannten N Satze ubertragen wird, ubertragen 
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wird. 

Verfahren nach Anspruch 1 Oder 2. dadurch qe- 
kennzeichnet , da3 jeder Rahmen (F1 bis F8) eine 
Dauer hat entsprechend der Obertragung von we- 5 
nigstens zwei Empfangerkenncodes, daB die Ba- 
sisstation (10) Kenncodes Ubertragt in einer geord- 
neten Folge und daB der Steuerteil (14) eines Emp- 
fangers In Antwort auf die Bestimmung, daB ein 
ubertragener Kenncode ubertragen, der Ubertra- io 
gung des eigenen Kenncodes in der Folge folgt, 
den Empfangsteil (16) vor dem Ende des Rahmens 
abschaltet. 

Verfahren nach Anspruch 1 oder 2, dadurch qe- '5 
kennzeichnet , daB Selektivrufennpfanger, die nDit 
anderen Batterie-Energiesparprogrammen arbei- 
ten, betreffenden Gruppen zugeordnet sind, daB 
die Identitatscodes derjenigen Empfanger. die mit 
einem bestimmten Batterie-Sparprogramm arbei- 
ten. ein Vorbereitungszeichen haben, das einzigar- 
tig ist fur die als Gruppe bezeichneten Ennpfanger 
und wobei der Steuerteil (14) eines Rufgerats (PI 
bis P4) in Antwort auf die Bestinnmung, daB die 
empfangenen Bits entsprechend den Bitstellen ei- 25 
nes Vorbereitsungszeichens nicht dem Vorberei- 
tungszeichen in dem Identitatscode entsprechen, 
den Empfangsteil abschaltet, bevor der Rahmen 
beendet ist. 

30 

Verfahren nach einem der Anspruche 1 bis 4, da- 
durch qekennzeichnet . daB Gruppen von Empfan- 
gern, die mit demselben Batterie-Sparprogramm 
arbeiten, verschiedenen Satzen zugeordnet sind. 

35 

Selektivrufsystem mit einer Basisstation (10) und 
einer Anzahl Selektivruf empfanger (PI bis P4). wo- 
bei die Basisstation (10) Mittel (14) aufweist zum 
Formatieren zu ubertragender Signale entspre- 
chend einem Signalformat mit einer Folge von Sat- 40 
zen, wobei jeder Satz mit einem Synchroncodewort 
(26) anfangt, wonach eine vorbestimmte ganze An- 
zahl, m, Rahmen (F1 bis F8) folgt, wobei jeder Rah- 
men eine Dauer hat entsprechend der Obertragung 
wenigstens eines Empfangeridentitatscodes, und 45 
Ubertragungsmittel (12) zum Ubertragen der auf 
diese Weise formatierten Signale, und wobei jeder 
Empfanger (PI bis P4) einen Empfangsteil (1 6) auf- 
weist und einen Steuerteil (18) mit Mittein (30) zum 
Steuern der Einschattung des Empfangsteils (16), so 
dadurch qekennzeichnet . daB die Basisstation Mit- 
tei aufweist zum Einfugen eines bestimmten Code- 
wortes (PCW) in einen vorselektierten Rahmen von 
m Rahmen in jedem von N Satzen, wobei N eine 
ganze Zahl von wenigstens 2 ist. und daB wenig- 55 
stens einer der Empfanger (PI bis P4) durch den 
Steuerteil (18) gesteuert wird zum Einschalten des 
Empfangsteils (16) zum Empfangen des vorbe- 



stimmten Codewortes (PCW), wobei der genannte 
Steuerteil (18) in Antwort auf das genannte vorbe- 
stimmte Codewort (PCW) den genannten Emp- 
fangsteil (16) wahrend einer vorbestimmten Peri- 
ode abschaltet und danach den genannten Emp- 
fangsteil (16) fur eine Periode entsprechend wenig- 
stens einem Rahmen in wenigstens einem vorbe- 
stimmten Satz der genannten N Satze wieder ein- 
schaltet. 

7. Selektivrufempfanger zum Empfangen von Signa- 
len, die entsprechend einem Signalformat mit einer 
Folge von Satzen (22, 24, 28) ubertragen worden 
sind, wobei jeder Satz mit einem Synchroncodewort 
(26) anfangt mit einer nachfotgenden ganzen An- 
zahl, m, von Rahmen, wobei jeder Rahmen eine 
Dauer, entsprechend der Obertragung von wenig- 
stens einem Empfangeridentitatscode aufweist, 
wobei der Empfanger einen Empfangsteil (16) auf- 
weist und einen Steuerteil (18), wobei der Steuerteil 
(18) Mittel (42) aufweist zum Speichern eines Syn- 
ch roncodewortes (26), des (der) Kennkodeworte(s) 
des Empfangers und eines vorbestimmten Code- 
wortes (PCW), dadurch qekennzeichnet , daB der 
Steuerteil (18) Zertmittel (32) aufweist zur Steue- 
rung der Einschaltung des Empfangsteils (16), daB 
der Steuerteil (1 8) in Antwort auf Detektion des Syn- 
ch roncodewortes (26) dafur sorgt, daB die Zeitmit- 
tel (32) den Empfangsteil (16) eingeschaltet halten 
zum Empfangen des vorbestimmten Codewortes 
(PCW), das in einem vorselektierten Rahmen von 
m Rahmen in jedem von N Satzen ubertragen wor- 
den ist, wobei N eine ganze Zahl von wenigstens 2 
ist, wobei der genannte Steuerteil (18) in Antwort 
auf die Detektion des vorbestimmten Codewortes 
(PCW) dafur sorgt. daB die Zeitmittel (32) die Ein- 
schattung des Empfangsteils (16) entsprechend ei- 
nem vorbestimmten Batterie-Energie-Sparpro- 
gramm steuem, wodurch in Antwort auf die Detek- 
tion des vorbestimmten Codewortes (PCW) durch 
den Steuerteil der Empfangsteil abgeschaltet wird 
bis eine erste vorbestimmte ganze Zeitperiode vor- 
uber ist, wonach der Empfangsteil fur die Dauer ei- 
nes Rahmens (F) eingeschaltet wird und danach 
abgeschaltet wird bis eine zweite vorbestimmte Pe- 
riode vorbei ist, worauf der Empfangsteil zum Emp- 
fangen des Synchroncodewortes (26) des Satzes 
mit dem vorbestimmten Codewort (PCW) einge- 
schaltet wird, wobei die Summe der genannten er- 
sten und zweiten vorbestimmten Periode die Dauer 
eines Satzes ubersteigt. 

8. Selektivrufempfanger nach Anspruch 7 zum Ge- 
brauch bei einem System, bei dem Empfanger- 
kenncodes von Empfangern, die demselben Rah- 
men (F) desselben Satzes zugeordnet sind. in einer 
geordneten Folge ubertragen werden, dadurch qe- 
kennzeichnet . daB der Steuerteil (18) Mittel auf- 
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weist um zu bestimmen, ob ein Empfangerkennco- 
de nach dem eigenen zugeordneten Empfanger- 
kenncode in der geordneten Folge empfangen wor- 
den ist, und der Steuerteil in Antwort auf der Be- 
stimmung, da3 dies der Fall ist. den Empfangsteil s 
vor Beendigung des Rahmens abschaltet. 

9. Selektivrufempfanger nach Anspruch 7, zum ge- 
brauch bei einem Systenn, bet dem Empfanger, die 
nach einem bestimmten Batterie-Energiesparpro- io 
gramm arbeiten, Empfangerkenncodes zugeordnet 
sind mit einem Vorbereitungszeichen, das elnzlgar- 
tlg Ist fur diese Emptanger. dadurch gekennzeich- 
net . daR der Steuerteil (18) Mittel aufweist zum be- 
stimmen des Vorhandenseins des genannten Vor- is 
bereitsungszeichens in einem empfangenen Kenn- 
code und der Steuerteil (1 8) in Antwort auf die Be- 
stimmung, daB es nicht vorhanden ist, den Emp- 
fangsteil (1 6) vor dem Ende des Rahmens abschal- 
tet. 20 



Revendrcations 

1 . Precede pour I'energie d'une pile dans un recepteur 25 
d'appel selectif d'un systeme d'appel selectif, com- 
prenant une station de base (10) et une pluralrte de 
recepteurs d'appel selectif (P1 a P4). precede dans 
lequel la station de base (10) emet des signaux se- 
lon un format de signal comprenant une succession 30 
de lots (22, 24, 28). chaque lot commengant par un 
mot de code de synchronisation (26) suivi d'un nom- 
bre entier predetermine, m, de frames (F1 a FB), 
chaque frame ayant une duree correspondant a 
remission d'au moins un code d'identite de recep- 3S 
teur. chaque recepteur d'appel selectif comprenant 
une section de reception (16) et une section de 
commando (18) qui comprend des moyens pour 
commander I'activation de la section de reception, 
caracterise en ce que la station de base dans cha- 40 
cun des N lots, ou N est un nombre entier d'au 
moins 2, emet un mot de code predetermine (PCW) 
dans une des, m, frames preselectionnees, et en 
ce qu'au moins Tun des recepteurs d'appel selectif 
est commande par sa section de commande (18) ^ 
pour reactiver sa section de reception (16) afin de 
recevoir I edit mot de code predetermine, ladite sec- 
tion de commande, en reaction a la reception dudit 
mot de code predetermine, desactivant ladite sec- 
tion de reception (16) pendant une periode prede- so 
terminee et reactivant ensuite ladite section de re- 
ception pendant une periode d'une duree corres- 
pondant au moins a une frame dans au moins un 
lot predetermine desdits N lots. 

55 

2. Proc6de selon la revendication 1 , caracterise en ce 
que ledit mot de code predetermine (PCW) est emis 
dans la frame (F1) suivant immediatement le mot 



de code de synchronisation (26) emis dans un pre- 
mier desdits N lots. 

3. Procede selon la revendication 1 ou 2, caracterise 
en ce que chaque trame (F1 a F8) a une duree cor- 
respondant k remission d'au moins deux codes 
d'identite de recepteurs, en ce que la station de ba- 
se (1 0) emet des codes d'identite dans une sequen- 
ce ordonnee et en ce que la section de commande 
(18) d'un recepteur, en reaction a la determination 
qu'un code d'identite emis suit sur remission de son 
propre code d'identite dans la sequence, desactive 
sa section de reception (16) avant I'expiration de sa 
trame. 

4. Procede selon la revendication 1 ou 2, caracterise 
en ce que des recepteurs d'appel selectif mettant 
en oeuvre differents regimes d'economie d'energie 
de pile sont affectes a des groupes respectifs, en 
ce que les codes d'identite des recepteurs d'appel 
selectif de chacun desdits groupes ont un prefixe 
qui est unique a ce groupe, et en ce que la section 
de commande (18) d'un recepteur d'appel selectif 
(PI a P4), en reaction a la determination que le pre- 
fixe d'un code d'identite en cours d'emission ne cor- 
respond pas a son groupe, desactive la section de 
reception avant Texpiration de sa trame. 

5. Procede selon Tune quelconque des revendications 
1^4, caracterise en ce que des groupes de recep- 
teurs mettant en oeuvre le meme type de regime 
d'economie d'energie de pile sont affectes k diffe- 
rents lots. 

6. Systeme d'appel selectif comprenant une station de 
base (10) et une pluralite de recepteurs d'appel se- 
lectif (PI a P4). dans lequel la station de base (10) 
comprend des moyens (14) pour formater des si- 
gnaux a transmettre selon un format de signal com- 
prenant une succession de lots, chaque lot com- 
mengant par un mot de code de synchronisation 
(26) suivi d'un nombre entier predetermine, m, de 
frames (F1 a F8). chaque trame ayant une duree 
correspondant a remission d'au moins un code 
d'identite de recepteur, et des moyens d'emission 
(1 2) pour emettre les signaux ainsi formates, et cha- 
que recepteur (PI a P4) comprend une section de 
reception (16) et une section de commande (18) qui 
comprend des moyens pour commander I'activa- 
tion de la section de reception (16), caracterise en 
ce que la station de base comprend des moyens 
pour inserer un mot de code predetermine (PCW) 
dans une frame preselectionnee des m frames, 
dans chacun des N lots, ou N est un nombre entier 
d'au moins 2, et en ce qu'au moins Tun des recep- 
teurs (PI k P4) est commande par sa section de 
commande (18) pour activer sa section de recep- 
tion (16) afin de recevoir ledit mot de code pred6- 
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termine (PCW), ladite section de commande (18), 
en reaction a la reception dudit mot de code prede- 
ternnine (PCW). desactivant ladite section de recep- 
tion (16) pendant une periode predeterminee et 
reactivant ensuite ladite section de reception (16) s 
pendant une duree correspondant a au moins une 
trame dans au nnoins un lot predetermine desdits N 
lots. 

7. Recepteur d'appel selectif propre a recevoir des si- io 
gnaux transmis selon un format de signal compre- 
nant une succession de lots (22. 24, 28), chaque lot 
commengant par un mot de code de synchronisa- 
tion (26) suivi d'un nombre entier predetermine, m, 
de trames (F1 a F8), chaque trame ayant une duree 15 
correspondent a remission d'au moins un code 
d'identite de recepteur, le recepteur comprenant 
une section de reception (16) et une section de 
commande (18), ladite section de commande (18) 
comprenant des moyens (42) pour stocker un mot 20 
de code de synchronisation (26), le ou les mots de 
code d'identite du recepteur et un mot de code pre- 
determine (PCW), caracterise en ce que la section 
de commande (18) a des moyens de synchronisa- 
tion (32) pour commander I'activation de la section 2S 
de reception (16). en ce que la section de comman- 
de (18), en reaction a la detection du mot de code 
de synchronisation (26), amene les moyens de syn- 
chronisation (32) a maintenir I'activation de la sec- 
tion de reception (16) pour recevoir le mot de code 30 
predetemnine (PCW) qui est transmis dans une tra- 
me pr^selectionnee des m trames. dans chacun de 
N lots, ou N est un nombre entier d'au moins 2. la- 
dite section de commande (18), en reaction a la de- 
tection du mot de code predetermine (PCW), ame- 35 
nant les moyens de synchronisation (32) a com- 
mander I'activation de la section de reception (16) 
conformement a un regime d'economie d'energie 
de pile predetermine, de sorte que, en reaction a la 
detection par la section de commande de la recep- 40 
tion dudit mot de code predetermine (PCW), la sec- 
tion de reception est desactivee jusqu'a I'expiration 
d'une premiere periode de temps predeterminee, 
apres quoi elle est activee pendant la duree d'une 
trame (F) et, ensuite, elle est desactivee jusqu'a 4S 
I'expiration d'une deuxieme periode predeterminee 
ou la section de reception est activee pour recevoir 
le mot de code de synchronisation (26) du lot con- 
tenant ledit mot de code predetermine (PCW), la 
somme desdites premiere et deuxieme periodes so 
predeterminees depassant la duree d'un lot. 
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determiner si un code d'identite de recepteur tel que 
regu se trouve apres son propre code d'identite de 
recepteur aft ecte dans la sequence ordonnee, et en 
reaction au fait qu'il s'y trouve. la section de com- 
mande desactive la section de reception avant I'ex- 
piration de la trame. 

9. Recepteur d'appel selectif selon la revendication 7, 
susceptible d'etre utilise dans un systeme dans le- 
quel des recepteurs qui mettent en oeuvre un regi- 
me d'economie de pile particulier sont affectes de 
codes d'identite de recepteur comprenant un pre- 
fixe unique a ces recepteurs. caracterise en ce que 
la section de commande (18) comprend des 
moyens pour determiner la presence dudit prefixe 
dans un code d'identite regu et, en reaction au fait 
qu'il est absent, la section de commande (18) de- 
sactive la section de reception (16) avant I'expira- 
tion de la trame. 



8. Recepteur d'appel selectif selon la revendication 7, 
susceptible d'etre utilise dans un systeme dans le- 
quel des codes d'identite de recepteurs affectes a 55 
la meme trame (F) du meme lot sont emis dans une 
sequence ordonnee. caracterise en ce que la sec- 
tion de commande (18) comprend des moyens pour 
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